(5) PCT (Process Control Technology) system: 





The PCT-100, Process Control Technology model is a bench-top system 
which implements several continuous fluid processes representative of 
many found in food and drink manufacturing, petrochemicals production, 
water purification, sewage processing and many other areas of industry. 
Software is supplied with the PCT-100 which provides facilities for teaching 
how “three term ’’algorithms may be applied to control: 

■ Flow-rate 

■ Liquid level 

■ Temperature 

■ Pressure 
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The main elements of the PCT-100 are the process rig and control 

module. The Components of the process rig are shown below: 

1 . Process tank 

2. Sump tank 

3. Cooler Unit 

4. Sump tank Temperature sensor (PRT) 

5. Variable speed pump with filter and pressure switch 

6. 3/2 Diverter valve 

7. 2/2 Proportional control valve 

8. Flow rate sensor 
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9. One way check valve 

10. 2/2 Proportional drain valve 

1 1 . Needle valve 

12. Pressure relief valve 

13. Heater 

14. Level sensor 

15. Pressure transducer 

16. Float switch 

17. Overflow/Vent valve 

18. Digital LCD displays 

19. Indicator lights 
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System Sensors: 

1) Temperature Measurement 

On the PCT 100 temperatures typically range between about 10°C 
and 60°C so PRT (Platinum Resistance Thermometers) have been 
used. The PRT is a transducer which operates on the basis that the 
electrical resistance of platinum wire (as all metals) changes with 
temperature. PRT provides an absolute value with no reference point 
being necessary whereas other types of transducer frequently need a 
reference point. On the PCT-100 the PRT signals are conditioned in 
the control module to give a 0 to 10V analogue signal. These signals 
are then used to drive the digital temperature displays on the rig and 
converted to digital form by an ADC for input to the computer. 

2) Flow Measurement \ 

The flow-rate of the water is measured by a turbine type flow-meter. 
The water flows through the meter and rotates an impeller. Mounted 
on either side of the impeller is an infra-red transmitter and receiver 
and the infra-red beam is repeatedly broken by the rotating impellor. 
The flow-meter produces a pulse train output the frequency of which 
is proportional to the flow-rate. 

The approximate full scale output frequency of the flow-meter is 
350Hz (pulses/sec). The flow-meter signal is converted to an 
analogue voltage by the signal conditioning circuit in the control 
module. This voltage is used to drive the digital flow-rate display on 


the rig and converted to digital form by an ADC for input to the 
controller. 

3) Pressure Measurement 

Pressure Measure is achieved using a pressure transducer (0 to 10 v) 
(0-5 bar) 

Some mercury was put in a glass tube. If the pressure changes, the 
level of the mercury in the tube changes with it. The reason that 
mercury is used is that the thermal expansion of mercury is big and is 
mostly homogeneous. Mercury also doesn’t stick to the glass. It was 
calibrated that on sea-level the height of the mercury was 760 mm. At 
sea-level the pressure is also defined as 1 atmosphere. 

Pressure is related with temperature and volume. If the volume is 
constant and the temperature gets higher, the pressure also gets 
higher. This is because the molecules gets more energy and move 
faster. 

4) Level Measurement 

The axial magnetic field is provided by a position magnet. The 
position magnet is attached to the machine tool, hydraulic cylinder, or 
whatever is being measured. The waveguide wire is enclosed within 
a protective cover and is attached to the stationary part of the 
machine, hydraulic cylinder, etc. 

The location of the position magnet is determined by first applying a 
current pulse to the waveguide. At the same time, a timer is started. 
The current pulse causes a sonic wave to be generated at the 


location of the position magnet Wiedemann effect. The sonic wave 
travels along the waveguide until it is detected by the pickup. This 
stops the timer. The elapsed time indicated by the timer then 
represents the distance between the position magnet and the pickup. 
The sonic wave also travels in the direction away from the pickup. In 
order to avoid an interfering signal from waves travelling in this 
direction, their energy is absorbed by a damping device (called the 
damp). The pickup makes use of the Villari effect. A small piece of 
magnetostrictive material, called the tape, is welded to the waveguide 
near one end of the waveguide. This tape passes through a coil 
and is magnetized by a small permanent magnet called the bias 
magnet. When a sonic wave propagates down the waveguide and 
then down the tape, the stress induced by the wave causes a wave of 
changed permeability (Villari effect) in the tape. This in turn causes a 
change in the tape magnetic flux density, and thus a voltage output 
pulse is produced from the coil (Faraday Effect). The voltage pulse is 
detected by the electronic circuitry and conditioned into the desired 
output. 

Actuators: 

1} Pump 

The pump includes a safety shut off switch should the pressure in the 
system exceed 1.5bar (21.7557 PSI) (150000Pa) and a built in filter. 

• Voltage : 24 V d.c. 

• Current : 0.5A 


• Max Watt : 7L/Min 

• Pressure cut out : 1 .5 bar 

2) Cooler 

If the temperature of the water is too high the flow may hi- diverted 
the cooler, The cooler unit has an integral fan which may he activated 
by the controller the control module. 

3) Solenoid Valves 

• Diverter Solenoid Valve 

The water is normally pumped directly to the process tank but the 
may be used, when required, to divert the flow through the cooler. 
This Solenoid is s 3 port 2 way type. 

• Drain and flow control Solenoid Valve 

These are used: to drain the process tank to the sump, and to control 
the flow rate in the system. 

4) Heater 

This is a 400W 48 V cartridge type element. The computer controls 
the heating element, through the Control Module, with a pulse width 
modulated (PWM) signal which turns the power to the element on 
and off. The mark/space ratio of this signal is determined by a 
software PID algorithm. 


